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I B CR Model of competition coexistence

1 Two species interaction
a 2 Speciesgrowing on a single substrate

chemostatwithdilution rate n

j r a 5 MS
rilus rifle52 52 n S2 MG

in µ no n r a 8 y 52 a fly

Steady state

µ r d µ r2 a
r en

cannot be satisfied
Simultaneously unless

v1 a 2 n

Sol n µ ri n with fito while fyi 0

o i e only one species survives in steady
state

HW Survivingspecies is one with lower
n

T approach Assume one of the speciesgoes extinct

e g 92 0

check forstability for small527 0






































































































































b two species ofdensities p P2 growing
on two nutrients ofconcentration Na NB

chemostat with dilution note µ
nutrient influx ji unit ji png

Uptake of multiplenutrients

substitutable e.g glucose us glycerol

essential e.g glucose ammonium

Substitutable nutrients

Many substrates Elzed GRapproxadditive

i e remains rift Fit Eggs
Via MA ViB NB

someComboof substratesbrachioetilizd
i e ri MA RB Max ri na ri nos

essential nutrients ri Viana nos

will focus on substitutable coutilizednutrients
in lectures others in HW






































































































































Dynamical equations
Viana UBn.fi MS

82 Vrana KB B fr ML

ina µ n Na VIA NA li YA V2 A nap YA

rip µ n B YBNosEi YB krsn.sk YB

assumption made yield is speciesindependent

Ya can be scaled out btdlfentenfbystteomma.at
hate

Vix Ya Tix
no Yx N e g glucose has

6C glycerolonly 3C

Steady state soln for pito e o

to riana than D 11120 VANA V2 B NB M
Recall linear algebra m EYE
m 1 1 15 m 1 mtamfi.im

I fetal i i Ferdi our

Note nutrient levels setby Vij andy
not dependent on fi nor n cf chemostat






































































































































PP PE foundfrom na 0 B 0 660

VIANA 718 KA MA 5 M n
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KB is 5 223ns mini nessYs
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fromabove MI M
V25 hrs detly Met det14

m var h
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1 ff.li
Ei t
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aJidetr detat

Note 1 5,4 7 nd n Ya nos n Yrs mass conservation

Note 2 if µ 0 then nA UB o little nutrientleft

fi fi depend on nAYansYrs
Vix

Note3 if nA not o nd ni o i.e nA
a

then f o.pt 0 washout limit of chemostat






































































































































Goal Understand dependenceof Coexistence f so 1 0 67
vs dominance f 70,12 0 orviceversa or extinction f o

for diff environmental parameters j unA jinns
and geneticparameters Vix M

find fixedpoints if fi o then no coexistence

if Paso Posso exist determine stability
unstable in onedirection phasetransition multi modality

Stable Coexistence occurs

basinof attraction

Asimple limit weak interaction case

specialist f VA V2A coexistence
vs Ver KB if not washedout

specialist p

Q as interaction is turned on
to what extent is coexistencestable

specialist MAO fl Very Via ViB
generialist0 IIslrVirsccvia.V B

generalist 1 1,1 all Vis comparablevs

generalist
General analysis ofstability aroundpi.ei.ni.rs

4 4 matrix not intuitive
Short cut

effective dynamicsofNan Tilman


